Germ cell loss in the XXY male mouse: altered X-chromosome dosage affects prenatal development.
Male mammals with two X chromosomes are sterile due to the demise of virtually all germ cells; however, the underlying reasons for the germ cell loss remain unclear. The use of a breeding scheme for the production of XXY male mice has allowed us to experimentally address the question of when and why germ cells die in the XXY testis and whether the defect is due to the presence of an additional X chromosome in the soma, the germ cells themselves, or both. Our studies demonstrate that altered X-chromosome dosage acts to impair germ cell development in the testis at a much earlier stage than suggested by previous studies of XX sex-reversed males or XX/XY chimeras. Specifically, we noted significantly reduced germ cell numbers in the XXY testis during the period of germ cell proliferation in the early stages of testis differentiation. Although the somatic development of the XXY testis is morphologically and temporally normal, our studies indicate that germ cell demise reflects a defect in somatic/germ cell communication, since, in an in vitro system, the proliferative potential of fetal germ cells from XXY males is indistinguishable from that of normal males.